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TI Nuclear protein CBP is a coactivator for the transcription factor 
CREB . 
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AB The transcription factor CREB binds to a DNA element known as 
the cAMP - regulated enhancer (CRE) . CREB is activated through 
phosphorylation by protein kinase A (PKA), but precisely how 
phosphorylation stimulates CREB function is unknown. One model 
is that phosphorylation may allow the recruitment of coactivators which 
then interact with basal transcription factors. We have previously 
identified a nuclear protein of M(r)265K, CBP, that binds specifically to 
the PKA-phosphorylated form of CREB. We have used 
fluorescence anisotropy measurements to define the equilibrium 
binding parameters of the phosphoCREB : CBP interaction and report here 

that 

CBP can activate transcription through a region in its carboxy terminus. 
The activation domain of CBP interacts with the basal transcription 
factor 

TFIIB through a domain that is conserved in the yeast coactivator ADA-1 
(ref . 8) . Consistent with its role as a coactivator, CBP augments the 
activity of phosphorylated CREB to activate transcription of 
cANP-responsive genes. 
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TI In vivo visualization of regulation and expression of CRE -mediated 
transcription during the formation of long-term memory. 

AU Kida, S. (1); Iwamoto, T.; Masushige, S./ Silva, A. J. 

CS (1) Tokyo University of Agriculture, Setagaya-ku, Tokyo Japan 

SO Society for Neuroscience Abstracts, (2000) Vol. 26, No. 1-2, pp. Abstract 
No . - 652 , 4 . print . 

Meeting Info.: 30th Annual Meeting of the Society of Neuroscience New 
Orleans, LA, USA November 04-09, 2000 Society for Neuroscience 
. ISSN: 0190--5295. 
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LA English 

SL English 

AB The synthesis of new proteins plays an essential role in LTM as well as 
long-term potentiation (LTP) . Both cAMP and Ca2+ signal transduction 
pathway's are thought to regulate these gene expressions. Members of the 
CREB/ATF families activate cAMP responsive element (CRE) -mediated 
transcription in response to increases in the intracellular concentration 
of cAMP and Ca2+, CREB is phosphorylated at serine 133 (S133) by 
PKA and CaMK. Phospho-CREB can then interact with transcription 
coactivator CBP, This molecular interaction is thought to be a crucial 
step in CREB-dependent transcription initiation. Using a 
traditional KO strategy (CREB-alpha/ -DELTA) , as well as with a 
inducible system ( LBDG52 1R-CREBS13 3 A) , we showed that CREB 
-dependent transcription is required for formation of LTM. However, 
molecular mechanisms underlying CRE-mediated transcription during the 
formation of LTM remain unknown. Therefore, we are trying to visualize 

and 

monitor CRE-mediated transcription in vivo by using derivatives of the 
green fluorescent protein (GFP) . To visualize the regulation of 
CRE-mediated transcription, we measured fluorescence resonance 
energy transfer (FRET) using two fusion protein transiently 
expressed in Cosl cells (with or without PKA) : enhanced cyan fluorescent 
protein (ECFP) fused with CBP (CFP-CBP) and enhanced yellow fluorescent 
protein (EYFP) fused with CREB (YFP-CREB) . We detected 
evidence for an interaction between CFP-CBP and YFP-CREB that is 
dependent both on PKA and on CREB phosphorylation at S133 . To 
monitor the CRE-mediated transcription activity, we have also derived 
transgenic mice with CRE-reporter gene. Enhanced green fluorescent 
protein 

(EGFP) and beta - ga 1 actos idase were used as reporter proteins. We will 
present the results of these anal>'ses . 
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A synthetic fusion protein for monitoring protein 

phosphorylation and its use in detecting protein phosphorylation and 
screening for modulators 
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A synthetic fusion protein for monitoring protein 
phosphorylation, its recombinant expression, a method for detecting 
protein phosphorylation in vivo, and for screening kinases and compd. 
promoting or inhibiting phosphor^^lat ion are reported. The protein 
contains a phosphorylation site linked to Aequorea victoria green 
fluorescent proteins on both sides. Phosphorylation of the protein 
causes 

a change in the three-dimensional structure and thus a change in 
fluorescence emission characteristics of the GFPs . Two 
phosphor^'lat ion monitoring proteins by having CREB transcription 
factor phosphorylation site and Kemptide phosphorylation site, resp, 
between Aequorea victoria RS-GFP and BS-GFP were constructed and 
expressed 

in E. coli BL21 cells. While both of these proteins were phosphorylated 
by A-kinase, only the one with CREB phosphorylation site 
displayed a change in fluorescence emission characteristics. 
COS - 7 cells were transformed with CREB phosphorylation site 
protein expression vector and phosphorylation by A-kinase was monitored 
real time in \^ivo . The effect of A-kinase specific inhibitor H-89 on 
phosphorylation was examd . using the system. 
ST CREB phosphor^'lat ion site Aequorea green fluorescent protein; 
phosphorylation monitoring fusion protein screening kinase 
inhibitor activator 
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TI CCAAT/enhancer binding protein alpha assembles essential cooperating 

factors in common subnuclear domains . 
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AB The transcription factor CCAAT/enhancer binding protein alpha 
(C/EBPalpha) 

is the DNA binding subunit of a multiprotein complex that regulates the 
pi tuitary- specif ic GH promoter. C/EBPalpha is absent from the GHFTl-5 
pituitary progenitor cell line in which ectopic C/EBPalpha expression 
leads to activation of the otherwise dormant GH promoter. Transcriptional 
regulatory complexes are commonly envisaged as assembling from components 
that evenly diffuse throughout the nucleoplasm. We show that C/EBPalpha, 
expressed in GHFTl-5 cells as a fusion with color variants of 
the green fluorescent protein (GFP) , concentrated specifically at 
per i -centromeric chromosomal domains. Although we found the CREB 
-binding protein (CBP) to activate C/EBPalpha -dependent transcription, 

CBP 

was absent from the pericent romeric chromatin. C/EBPalpha expression was 
accompanied by the translocation of endogenous and ectopically expressed 
CBP to pericent romeric chromatin. The intranuclear recruitment of CBP 
required the transcriptional activation domains of C/EBPalpha. C/EBPalpha 
also caused GFP-tagged TATA binding protein (TBP) to relocate to the 
Hoechst -stained domains. The altered intranuclear distribution of 
critical 

coregulatory factors defines complexes formed upon C/EBPalpha expression. 
It also identifies an organizational activity, which we label 
"intranuclear marshaling," that may regulate gene expression by 
determining the cooperative and antagonistic interactions available at 
specific nuclear sites. 



